Introduction: Multidrug resistant TB (MDR-TB), defined as resistance to at least rifampicin and isoniazid together, has been rapidly spreading in recent years. In new pulmonary tuberculosis patients, rapid spread of MDR-TB and XDR-TB challenging the effectiveness of national TB control programs especially in many low-income countries. This study was aimed to determine the resistance pattern of Mycobacterium tuberculosis among new cases, cured, failure, relapse, defaulted, treatment completed, treatment not evaluated and suspect to be resistant to first line antitubercular drugs of pulmonary tuberculosis (pTB).
INTRODUCTION
Tuberculosis (TB) is an infectious disease caused by bacterial strains belonging to the Mycobacterium tuberculosis complex. Various implications for management and treatment may be carried out by difference in drug resistant pattern (1). For the purposes of monitoring, on the basis of drug sensitivity testing (DST) in clinical isolates of M. tuberculosis, drug-resistant cases were categorized as multidrug resistance (MDR); resistance to rifampicin and isoniazid together, extensive drug resistance (XDR); when there is resistance to one of the second line injectable, to any fluoroquinolone and multidrug resistance (2) and rifampicin resistance (RR); genotypic and phenotypic detection of rifampicin resistance, without or with development of resistance to any other anti-tuberculosis drugs. Includes mono-drug resistance, poly-drug resistance, MDR or XDR (3). Multidrug resistant TB (MDR-TB), defined as resistance to at least rifampicin and isoniazid together, has been rapidly spreading in recent years. In 2012, globally assessed that incidence of MDR-TB was 3.6% and 20% cases of MDR-TB, having variation in prevalence with evident geography (4). The rate of MDR-TB ranges from 1.4% to 11.6% while resistance to one or more anti tubercular drugs ranges 3% to 37.3% in Africa (5-8). In new pulmonary tuberculosis patients in many low-income countries rapid spread of MDR-TB and XDR-TB challenging the effectiveness of national TB control programs (8,4). To strengthen the treatment outcomes and to control spread of resistant strains of M. tuberculosis especially MDR-TB. Early diagnosis, treatment, expanding diagnostic capacity for mycobacterial culture and drug susceptibility test (DST) are very important (4). This study was aimed to determine the resistance pattern of M. tuberculosis among new cases, cured, failure, relapse, defaulted, treatment completed, treatment not evaluated and suspect to be resistant to first line antitubercular drugs of pulmonary tuberculosis (pTB).
MATERIALS and METHODS

Samples Collection and Transportation
The samples were collected and transported in sterile conditions as recommended by WHO, three sputum samples (spot, morning, and spot) were consecutively collected from each study participant (9). Ziehlneelsen (Zn) positive samples were collected and transported to the provincial Reference Laboratory (pRL) at Hayatabad Medical complex peshawar (HMCp) TB laboratory for DST, within the three days of collection at +4°C in a cold box. At HMCp, for each patient the sputum samples were pooled into 50 mL sterile screw capped bottle and processed within 24 hours for mycobacterial culture (10).
Conclusion:
To formulate an effective regimen, it is important to know drug resistant pattern because drug resistant pattern varies from different period of time also from one place to another. 
bulgular: Tek ilaç direnci prevalansı 5 (%3.4) olarak bulundu. En yüksek tek ilaç direnci oranı 3 (%2) ile E, sırasıyla 1 (%0.7) ile H ve 1 (%0.7) ile R'ye karşı bulundu. On dört (%9.5) hastada iki ilaca direnç, 3 (%2) hastada polirezistans ve 112 (%93.3) hastada ÇİD-TB saptandı.
Sonuç: Etkin bir rejimi oluşturmak için ilaç direnç mekanizmalarını bilmek önemlidir. Çünkü direnç özellikleri zaman ve yere bağlı olarak değişmektedir.
Anahtar kelimeler: Mycobacterium tuberculosis, İlaç direnci paterni, Çok ilaca dirençli tüberküloz, İlaç duyarlılık testi
This study was conducted at programmatic management of Drug Resistant Tuberculosis unit, Ayub Teaching Hospital (pMDT-ATH) Abbottabad, pakistan. The study population included 148 patients.
Exclusion Criteria and Inclusion Criteria
patients with extrapulmonary or having history of second line antituberculosis treatment were excluded.
All those patients were included in the study who had conformed rifampicin resistant through GeneXpert, Ziehl-neelsen staining positive for acid fast bacilli, having strong suspect to be drug resistant, previous history of antitubercular treatment (Category I and Category II) and from their radiographic examination.
Ethical Approval
The study was approved by the institutional review board (IRB), of Ayub Medical Institute, Abbottabad, pakistan.
Isolation and Detection of M. tuberculosis
2.5-10 mL volume sample of sputum was digested, homogenized and decontaminated using standard method as reported by Kent and Kubica (11). The samples were concentrated by centrifugation for 15 minutes at 3000 rpm, and remove the supernatants. Sediments were reconstituted with Sterile saline phosphate buffer (pBS). Initially the pellets of the sediments were inoculated on Lowenstein Jensen (LJ) slants (contain glycerol (0.75%) and pyruvate (0.6%) and incubated for 8 weeks at 35-37°C and then growth was measured and conformed by Zn staining and microscopy (12).
Drug Susceptibility Testing
Using indirect proportion method on LJ media, drug susceptibility testing was performed for rifampin (R, 1 μg/mL), isoniazid (H, 0.2 μg/mL), ethambutol (E, 5 μg/ mL), pyrazinamide (pZA) and streptomycin (S, 2 μg/ mL) (13). Bacterial suspensions were prepared and inoculated on L.J Slants containing the drugs. Subsequently, the L.J slants were incubated at 35-37°C. Isolates were considered resistant by observing growth on slants.
RESULTS
Sociodemographic Characteristic
Sociodemographic characteristics of the entire patients are presented in Table 1 . A total of 148 sputum samples were collected from new pulmonary tuberculosis patients. Comprised of 65 (44%) were male while 83 (56%) were females, of whom 91 (61.5%) were married, having the literacy rate 95 (64.2%). One twenty-one (81.8%) of these patients belonging to the rural area while most of these patients were house wives 75 (50.7%). The mean age of patients was 32.47 (SD + 15.99).
Drug Susceptibility Pattern
Drug susceptibility testing (DST) of M. tuberculosis isolates for 148 sputum samples were performed on first line anti tuberculosis drugs (H, R, Z, E and S). Drug susceptibility test showed that 12 (8.1%) sputum samples were sensitive to all the tested drugs. As of the total patients 120 (94.6%) showed drug resistance to at least one or more of the first line drugs by different patterns while out of the tested samples 16 (10.8%) cultures were reported as contaminated or did not reveal any growth. prevalence of overall resistance to one drug was 5 (3.4%). The highest proportion of mono resistance was observed against E, 3 (2%), followed by H, 1 (0.7%), and R, 1 (0.7%). pattern of combined resistant towards two drugs was 14 (9.5%). The proportion of poly resistant was 3 (2%). A comprehensive detail of the mono and poly drug resistance pattern is given in Table 2 . Furthermore, 112 patients were diagnosed as MDR-TB. Drug susceptibility testing among MDR patients is shown in Figure 1 , in which 100% resistance was shown by the cultures against isoniazid and rifampicin. During the study period, performance of the Drug Resistant Tuberculosis unit, Ayub Teaching Hospital (pMDT-ATH) Abbottabad, pakistan was also analyzed with respect to facilitation and treatment of the patients. During this period, total 5.4% new TB cases were registered, while 17.6% were cured, 60 (40.54%) of failure cases were attributed to previous ATT history as depicted in figure 2, but 7.43% patients were successfully treated.
DISCUSSION
The high magnitude of MDR-TB was found among the poor, lower economic class people and illiterate. In earlier studies these factors were also reported (14, 15) . Economic status of the patients revealed that TB was converted to MDR-TB mostly in females (56.08%). In pakistan females are more immune-compromised and limited to home in most of their life span, so the restricted environment, improper ventilation and poor hygienic conditions are responsible for such type of infections. Findings of this study agreed with previous published reports ( [16] [17] [18] who reported more preva-lence in female population. In Balochistan pakistan it is also revealed by previous study report that ratio of male to female was 1:14 in case of tuberculosis as reported by Dogar et al. (19) is a great matter of concern. In western province of pakistan women are also neglected in term of treatment as they are mostly restricted to be household women, which will maximize the likelihoods of more contacts with infected one. Disease in this study was found in all age groups equally but was highest in productive and mature age group of 21-40 years which is (46.76%). Finding of this study was in line with previous study by (20) (21) (22) who reported that tuberculosis is a disease of adult productive 20-50 years age group.
In this study, total 148 samples were subjected for culture which were sputum positive out of which 132 (89.2%) samples had growth at end of 8 weeks, while the rest 16 (10.8%) samples did not reveal any growth. For all first line antitubercular drugs such as rifampicin, isoniazid, ethambutol, streptomycin and pyrazinamide drug sensitivity testing (DST) were carried out. 12 specimens (8.1%) were observed sensitive to all first line antitubercular drugs, while in remaining 120 (81.08%) of the cases resistance to one or more drugs was seen. MDR were obtained in 112 (75.7%) strains of M. tuberculosis. Resistance of mono and poly drugs was found in 5 (3.4%) and 3 (2.02%) isolates respectively. Variable patterns of resistance were observed in 112 MDR-TB isolates, out of which the most resistant pattern was against HRES 41 (36.6%) followed by HREZS 20 (17.9%) respectively. The observed resistance to two or more than two drugs was 77.7%.
Several risk factors were investigated to assess the association of drug resistance development. In development of drug resistant TB one of the strongest risk factor is the previous history of pulmonary TB. In the presence study MDR-TB development is significantly contributed by illiteracy and low socioeconomic status. In TB due to poor compliance which is related directly to financial burden on the family and illiteracy leads to higher prevalence of MDR-TB.
Conclusion
In this study the observed high rate of acquired drug resistance shows that national TB control program is not effective and during recent years improper/irregular use of antituberculosis drugs have led to multiplication and accumulation of drug resistant strains of M. tuberculosis.
For the control of TB disease, a compounding factor is MDR-TB. MDR-TB is a man-made problem and efforts should be taken to prescribe the suitable regimen for the prescribed duration of the treatment. To formulate an effective regimen, it is important to know drug resistant pattern because drug resistant pattern varies from different period of time also from one place to another. 
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